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To evaluate the effect of SEI layer on suppression the Li dendrite, the criterion for Li dendrite growth in SEI is defined based on the energy analysis. When Li dendrite grows along the grains of brittle SEI, the work is needed to form new interface while the strain energy at the tip of the grain boundary will be released. According to the Griffith's energy-based analysis, (48) 
where σ is the stress at the tip of crack or grain boundary, E is the bulk modulus and V represent the volume.
Hence, the total energy can be expressed as (as shown in Figure 
Relationship between the total energy, interfacial energy and the strain energy with the dendrite length during the dendrite growth in the SSEs is shown in Figure S9 .
In order to find the critical length where the unstable Li dendrite will spontaneously grow, the total energy with respect to the length is differentiated and then the derivative is set to be zero
Hence, the critical length of Li dendrite Lc can be expressed as
Lc is the minimum Li dendrite length before Li dendrite is stable and begins to grow. For a given strain (σ), the critical length of Li dendrite increases with the γE of the SEI component. In this work, the calculated value of γE is used to evaluate the effect of SEI layer on suppression of the Li dendrite in SSEs.
Note S2. Computational model and method for the interfacial energy.
To calculate the interfacial energies, the same method reported by Holzwarth is used, the typical model are shown in Figure 5 e and f.(34) Generally, the interface energy ( ab  ) between two materials a and b is defined as the energy difference between an interface system and the bulk energy of the two materials that comprise it for a given 
where ab E is the total energy of the interface system, and it depends on the formula units of materials a and b comprise the interface ( a n and b n respectively), as well as the configuration (  ) and interfacial area A . a E and b E denote the energy per formula unit for bulk a and b respectively.
However, it is expensive to evaluate the energy of realistic trial configuration  . For the consideration of efficiency, we used the periodic ordered phase (  ) to approximate  .
For a semi-coherent interface, there is some degree of lattice mismatch between the two phases.
The imposing periodic boundary conditions to the simulation system will result in lattice strain to bring the two lattices into alignment. Consequently, according to Eq. (7), the interface energy calculated in the periodic cell depends on a n and b n 
where  is a constant related to the strain energy in Li metal. According to Eq. (10), the models (figure 5e and f) are constructed and Figure 5c is plotted.
